High performance liquid chromatography with TSK 5000 PW or TSK 6000 PW size exclusion columns combined with a 125I labelied hyaluronic acid binding protein assay was used to study the effects of oxygen derived free radicals on synovial fluid hyaluronate. A continuous flux of free radicals was generated by the xanthine oxidase/hypoxanthine system. When the free radical flux was generated with xanthine oxidase/hypoxanthine in the presence of the iron chelator desferrioxamine and the hydroxyl radical scavenger mannitol a 30-50% decrease in hyaluronate peak was detected, but the molecular weight of synovial fluid hyaluronate remained almost unchanged as a result of reaction with superoxide radicals and hydrogen peroxide. When trace amounts of iron and EDTA were present in the reaction mixture depolymerisation of synovial fluid hyaluronate occurred, and it reached a fial molecular weight of about 13 500 daltons. These results suggest that superoxide and hydroxyl radicals may have a different mode of action on synovial fluid hyaluronate. Superoxide radicals and hydrogen peroxide do not induce depolymerisation but, rather, change the molecular configuration of synovial fluid hyaluronate.
Oxygen derived free radicals are produced by polymorphonuclear leucocytes through a membrane bound enzyme, NADPH oxidase,' 2 
Results
The depolymerisation of synovial fluid hyaluronate caused by hydroxyl radicals was seen on repeated HPLC as a time dependent gradual shift of the hyaluronate peak in the direction of smaller molecular size (fig lA) . Finally, the depolymerisation product was masked behind the large peak containing most of the protein fraction of synovial fluid. During degradation the height of the hyaluronate peak was unaltered, but the molecular size decreased. Samples were taken from the reaction mixture every 30 minutes under constant oxygen derived free radical flux. In contrast, superoxide radicals and hydrogen peroxide caused a considerable decrease in hyaluronate without changes in the retention time (Fig iB) . To produce superoxide and prevent the formation of hydroxyl radicals 1 mM desferrioxamine and 40 mM mannitol were used to abolish the trace amount of iron present in synovial fluid samples and in the reagents used and to scavenge the hydroxyl radicals respectively. Under these conditions only superoxide radicals and hydrogen peroxide arising through spontaneous dismutation are formed.
The molecular size of the free radical depolymerisation product of about 20 5 minutes, corresponding with the highly depolymerised hyaluronate. Figure 3 shows the molecular weight determination and calibration of the column. The hyaluronate degradation product induced by hydroxyl radicals was chromatographed with a TSK 5000 PW column (flow 0-5 ml/min), which was more suitable for molecular weight determinations of small molecular size hyaluronate (fig 3) . The molecular weight varied between 10-5 and The simultaneous determination of the degree of polymerisation and the concentration of synovial fluid hyaluronate by HPLC makes it a useful tool in the study of oxygen derived free radical induced degradation of synovial fluid hyaluronate in inflammatory joint diseases.
